Catechol O-methyl transferase and dopamine D2 receptor gene polymorphisms: evidence of positive heterosis and gene-gene interaction on working memory functioning.
The COMT Val(108/158)Met polymorphism has been extensively studied in relation to individual differences in working memory (WM) performance. The present study tested the association of the COMT Val(108/158)Met polymorphism with WM performance in two independent family-based Dutch samples: 371 children (mean age 12.4 years) and 391 adults (mean age 36.2 years). A significant association was found between the COMT polymorphism and WM scores in the combined adult and young cohorts. The association reflected positive heterosis such that the Met/Met and Val/Val homozygotes did not perform as well as the Met/Val heterozygotes on the WM tasks. A secondary analysis was conducted in which a DRD2-tagging SNP (rs2075654) was tested for an interactive effect with the COMT polymorphism on WM performance. A significant interactive effect of the DRD2 and COMT genes was found such that heterosis was present only in the DRD2 genotype that has been linked to lower receptor density. Our results support previous findings that WM performance needs an optimal level of dopamine signaling within the PFC. This optimum level depends on enzymatic activity controlling dopamine level as well as dopamine receptor sensitivity, both of which may differ as a function of age and genotype. We conclude that the effects of a single polymorphism in a dopaminergic gene on a well-defined cognitive trait may easily remain hidden if the interaction with age and other genes in the pathway are not taken into account.